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ABSTRACT:  Formulas  are  derived  for  calculation  of  semiconductor  thermopiles  with 
T?2K  variable  slse  thermoelements  fpr  heaters  and  coolers  with  liquid  heat  carriers. 
u*  The  symbols  Alpha,  Lambda,  and  Rho  are  respectively  the  reduced  values  of  the 
coefficients  of  thermal  e.m.f.,  heat  conductivity,  and  electrical  resistance  of 
th*  semiconducting  materials  employed)  1  and  S  are  the  length  and  area  of  the 
thermoelement*)  I  the  current  passing  through  thermoelements)  T  and  T**0  are 
jny  temperatures  of  the  hot  and  cold  Junctions )  I**p  is  the  current  under  design 
C /j  conditions)  (l:S)**n  and  (l:S)**i  are  geometric  dimensions  of  thermoelements  of 
the  n-th  end  flr#t  thermocouple,  respectively)  m  is  the  number  of  rows  (lines) 
parallel  to  the  liquid  flow.  To  calculate  the  cooling  of  a  liquid  with  a  heat 
capactiy  c  and  initial  T**01,  flowing  at  an  hourly  rate  G,  it  ie 
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A  f  transfer  coefficients  of  the  hot  and  cold  junctions  of  ther- 

:,«r»Tfuu“  s  h..t  e**..**,,.., *». m... 

l.tlon  KF  -  0,  end  tba  omblent  temp.r.tur.  T  -  oon»t.  Geometric  dimensions  0 
thermoelement*  of  the  cooling  thermopile  vary  according  to  the  law  see  ’ 

1  «  hev.  .nclo.ur.  3,  from  which  th.  cmp.r.tut.  of  th.  cooled 
iioild  IHO  .nd  th.  nunfcer  of  thermocouple.  required  n  c.n  b.  d.t.mlnod.  En.rgJ 
coneumptlon  W  .nd  th.  mount  of  h..t  Q  lfb.r.t.d  .t  th.  hot  Junction,  of  the^herm 
pile  then  d«t.tmin.d  ...  .nclo.ur.  4.  With  coolln,  of  fhjilt.uld  froo  T**0  1 

W:  u=<  * 

•ras  -  ttu 

51 \  Formulas  (5)  to  (21)  make  it  possible  to  determine  the  indices  of  the  thermo- 
11;  »LTl“d«l™  it  IZim  .n«„  offlcloncy.  FomuU.  for  clcul.tlon^.^^ 
p.r«met.r.  of  .  th.rmopil.  for  h..tin«  .r.  d«i».d  In.  .ioll.r  •«»"«*  •»“»* 
:;.Ton.t.nt  tmp.r.tur.,  .,u.l  to  th.  «*lmt,  1.  TWO,  .nd  .  v.rlebl.  -  th. 
temperature  T  of  th*  hot  junctions. 
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Taking  (1) 
into  account 
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